Design, synthesis, anticoagulant activity evaluation and molecular docking studies of a class of N-ethyl dabigatran derivatives.
A class of N-ethyl dabigatran derivatives was designed based on pharmacological strategies for inhibition of thrombin activity and the structure-activity relationship studies of the previous dabigatran derivatives. Activities of these novel compounds were predicted based on CoMFA model, and most of the compounds had comparable predicted activity with dabigatran. All of screened compounds were synthesized and characterized by (1)H NMR, (13)C NMR and HRMS. Subsequently, these compounds were evaluated inhibitory activity on thrombin. Among these compounds, 9a-9e, 9h, 9l-9n and 9p exhibited comparable inhibitory activity to dabigatran (IC50 = 1.20 nM), additionally, compound 9p (IC50 = 0.96 nM) exhibited better inhibitory activity than dabigatran. Moreover, compound 9p also exhibited a fairly good inhibitory activity for arteriovenous thrombosis with inhibition rate of (85.35 ± 0.72) %, which was comparable to that of dabigatran (85.07 ± 0.61) %. These results, along with related molecular docking studies, could provide an important basis for further development of compound 9p as a potent thrombin inhibitor.